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ABSTRACT 

In this paper, we will be find exact solution of Fredholm Integral Equation of the second kind through using Adomian 
Decomposition Method  by using Maple 17 program, then we found that exact solution.   
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INTRODUCTION  

In this paper, we consider the Fredholm integral equation of the second kind  

                                                                                                                                     (1) 

The unknown function  that will be determined, occurs inside and outside the integral sign. Th kernel  and the 

function  are given  real-valued functions, and  is aparameter. 

In this paper, we present the computation of exact solution of Fredholm  integral equation of the second kind using 
Maple17.  

  Adomian Decomposition Method  

In this section, we use the technique of the Adomian Decomposition Method [4,9]. The Adomain Decomposition Method 
consists of decomposing the unknown function  of any equation into a sum of an infinite number of components 

defined by the decomposition series 

                                                                                                     (2) 

Or equivalenty 

                                                                    (3) 

Where the components   will be determined recurrently. The Adomain Decomposition Method concerns itself 

with finding the components   individually. 

To establish the recurrence relation, we substitute (2) into the Fredholm integral equatin (1) to obtain   

                                                              (4) 

or equivalenty 

                                           (5) 

The zeroth component  is identified by all terms that are not included under the integral sign. (This means that the 

components   of the unknown function   are completely determined by setting the recurrence relation  

                                                                                               (6) 

or equivalenty 

                                

                              

                               

                               

                                                                                                                                           (7) 

And so on for other comonents. 

In view of (7 ), the components  are completely determined. As a result, the solution   of 

the Fredholm integral equation (1) is readily obtained in a series form by using the series as sumption in ( 2). 

NUMERICAL EXAMPLES 

In this section, we solve three examples are provided. These examples are considered to illustrate the Adomian 
Decomposition Method using Maple17. 

Example1. Consider the Fredholm integral equation of second kind 
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Applying the Adomian Decomposition Method  we find 

 

To determine the components of , we use the recurrence relation  

 

This in turn gives 
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And so on. Using (2) gives the series solution 

 

Then the  gives the exact solution   

 

 

  

 

                         

 

 

 

 

 

 

 

 

                    

 

 

 

                     Fig. 1 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 1. 

Fig. 1 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 1. 

Example 2. Consider the Fredholm integral equation of second kind 

 

Applying the Adomian Decomposition Method  we find 

 

To determine the components of , we use the recurrence relation  

 

This in turn gives 
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And so on. Using (2) gives the series solution 

 

Then the  gives the exact solution   
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Fig. 2 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 2. 

Example3. Consider the Fredholm integral equation of second kind 

 

Applying the Adomian Decomposition Method  we find 

 

To determine the components of , we use the recurrence relation  

 

This in turn gives 
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This in turn gives 

 

Then the  gives the exact solution   
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Fig. 3 Plot 3D and 2D of the exact solutions result Of Fredholm integral equation for example 3. 

Conclusion 

In this paper,  Adomain Decomposition Method, for solving Fredholm integral equations of the second kind, is studied  
successfully. The computations associated with examples were performed using Maple 17. 
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